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»1 l A }°H1 ^ 7 1# ^12* 

^-t* *>°H ^ ^°f°ll <8>g^ «r£^l 71 *«fl 

■S^Hr ^1-, I7fl °1^ *|s.s M-^cf. 1711 ci^vo^ ^e^fe ^ l #?i 

^<a* n ^ i 2 fl> ^<S* iflofl *§^£U, ^sl «e^2l ^ #4 s>^- s-si 371 
si *H7> ^ 2 ^<a*# 4^sl ajjl §^ ^<a#^s »-Rr4. 3. 

E)J1 ^ 2 ^-^#21 ^^ofl 7-Klol ^#sfir -%Hf- £#^4 ol^ 

£ 3b 
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^]S.e) i*} ^ :3.2] ^-"^{Semiconductor memory device and method for 

manufactuirng the same} 

£ 2^r £ 12] «V£*fl 4l*>2] ellolo^o] ojtLs. Jic^i- 
£ 3afe £ 22] I-H ^-i- M"E)-xflfe H^lcf. 

£. 3bfe £. 22] II-IH ^ cj-ig-g- M-E]-vfl^ S^olcf. 

4a vfl^l £ 4c^r £ 3a2) tiVSLsfl ^)]2:s>fe #7)]!- jic^fe S^l^lt]-. 

£ 5^- 711*3 ^2:2] «1 S £]-<?]-§- #tt °11-E.e] ^1-2] 7fl3= 3]S.£2| t}s- 

£ 7aTr -£ 62) III-IIH 14s. t^^g- u]-E]-ifl±f 

JE 7b^r £ 62] IV-IV-^1 M-Er^fe £^olcf. 

£ 7cfe £ 62] V-V°)l ufE]-^^ H^°lc]-. 

£ 8a ^^1 £ 8c£r £ 7b2] *V£*fl i*}* *fl25Kr S.<^^ 
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£ ^-fr ^r£^l "llael ±4 ^ =L2\ 42, ^°)] %SLS., -s-sl s>«. je*} 

#4 ^ £*I#-g- oil- ah°)1 7fl7fl5l<H ^<a# vfloll fe^af -f-sfl ^ 

^-i^l 4l*r ^ ZLSl ^2: ^ 

«VH^1 °)l2.e) 4i7>s1 s>-^ JSL^f-g- 71^-4^ A>o)oil Tfl^fl^ 

*fl-g-«tr. 3.23 HlS^oiol s^^^s. ^■g-Sl'S #3>i HIS 2}<?]°1 Aj- 

Jf Sl^el "3«-§: S>7fl #5.%] "H3-l\ ^*}2] ^]2l£7> ^7>S>'aA^ #5} 

i7><?l ?fl3flAlE^ ?fl2flAl^^S. Z. 7W }7] <g^7> ol^o^Oj*), n 

sqftcf. o^eH, avt^i ^ael :&*H=- ?fl sfl A i &| ^^s].^ 

C0B(Capacitor Over Bit line) ^21 ^^*W1 3&£r. ^-S^ *>-¥- S^f^ Aj-«- ^ 

^^ii7> D fl^- jf^Tii si^cf. 

#&U-§- ^Aj cH^thi £]5at}. 2.^#4 Aj-«. Afo] 
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nAA €4. *HM ^ 7 H) ^ 7 1^ #^3-^ t^ItH €4. 

<14> ^leU-fl, SEHi Aj-JjLo} a7l7> 3.71 7> £##Sl 2)^1 iL4 3. 

<is> n%A u ls eKI^ 'ti-^l ^15-3 =£*H s^*^ 

^ #S<§ «1S e^a) £-7im ^sfl, #3>i tilEsl-'yel 3E|^1» 

a!*J =r 514. -S.^ 4?12] #7}Al7]^, «V£L*)1 mSL&j i^>S] 

el *WHr ?M4. 

<17> -g. Mj-tgol ol^-J17V^ 4* 71 #^ a^l^ 7)1 #3 «lS H}-<?}-|- £fe 

Sfl PlliSl i^Hl 5^*1, ^3.^ «1S jq*|* ^7}Al?l^l 3^^, «1 

21 ^la fj-«a* ^WRr 5J°14. 

<18> -g. ^tgol ojs.jj^fe 7l#a) ^ 7l*3 4*H* ^*>7l ^sflA-1^, 
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A l *H°11 ^3- &S-A I* *HF ^^i* 3 !-. *fl 2 ## * 

^ff a><>H Jfi e>4 #JM qg^g alH^l 7l«-§- 

n}^ J^-g-, i7fl °l#sl #e^sf = s 1711 ol^-al #e^ztfe 7)1 1 

^ ^ A 2 iJH %Z\=L2\ ^ #4 =L7}2] 

*}°]7\ ^*>*1 &:e^ A 2 ## ^<a#* 4^ Ai« ^<g#o.s nelJi 
all 2 ^Jf^l <8^€ *flHb, ^#*Rr #■>?■ 5L##4 <y^s>b 

fe #j=L 5>^- -S^sHr 1711 #ei^2] S-ols] 1/2 «ls>^ * 

<19> Cc]7H s}Jf 5.*i%-0-£-±z ^a^l HlEe^o]^- «Jr£^)l °flS.Bl ^M 

Si wisej-oio], s^f^s.^ 711*3 ^as] aimeKl-g: 7Mb «Vi^l °11S.^ 
^>s) #s."S «1S el-<?!°l a}^-^ 4* 014. ne|ji «1S 2l"'?]3)- #5.^ HlE^-Ol 

Si °!^^: BVH^I 7l^oll *§Ajg E^^l^E^ c^l» S $^1 ^ ofl Sfl 7^ 

^d-. tfs. c43.x\ 5L#^<L5.±; HIE et^o], Aj-JjL £^#o.S.b ^ afl-tf* 0 ! 

<20> ^^1^0.5. t^S) Sit!" "fi^H >4€- ^2-Bl ±7}^ HJ-S.S11 7l 

* ^1 Til 1 *3<Sfs Til 1 ^<S# ^^«r L^AS all 

*|3 c]-^sl 741 1 44^ 711 1 ^«H1 ^jq^ ^ 2 A 2 

^<g# ^011 ^^si^ #3 o.s. «B^i€ 4^ Tii 2 ^ Tii 1 

^oj^ * 711 2 ll^MH $^33 711 1 444 711 2 zl-zt* ti^ 
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£ ^ #^44 3<H5L i7fl oi-s-jq #ein4, i7fl 

^ 17 fl 6\#Si\ ^]=LS\ feojfe 3flS.^ feo ]o} 2HB o]^o] 443144. 

<21> atb, ^*Rr 31 1 #5131 7m* <S3|Al?lTr 31 2 ie^f 3 

2i ^ 2 £<>lfe 1^11 #e1ni] fe°13 30 vflx] 50%^ ^ 

<22> -g- <a 4^ 4 4 #S^1 312-3 ^7>^ 45131 71* -SHI 

Tjl 1 #4 ^oj*. 711 1 3<3# ^5)5] «ll*l* ^HM 

Sti HIS eKl, 4^ HIS 44* gfe ^444 7)1 2 31 2 #7> 

^<a* -a-^<Hi ^^si-2 #51*11 71*4 <a4£ife 7fl^^i^, ?h 3*11 7.] ei* ^12^ 
^#31 s^a, <S3 tmsLs. «n*m 4^21 hie 44 ^ *i 1 *tt a 

« 31 2 Ml 4 ^^U, SLS HIS e}o] 444 ^e.>g HIE 

44 44^ ^^l^lfe 4*^4 4^ i7>i- s4#4. 

<23> CH-21 44 43* t}^M 31 2 tS^ HIE 40I ^ 3>q-2l #S«fi Hi 

e 444 3]^ 3#*Vfe , #5131 71*4 3.4 hie 401 44* 4«*Kr 31 l * 
3 a, hie 44^4 s.^ aim 4014 741 1 44 

™j ^ 1 44^ ^ Til 2 MH =a**fca 45131 71** 

31 1 1-&|zl4 <3S5|fe 31 2 #e1rL-i- £f-#4. 
<24> 741 2 *BlzLfe ^ 2 «o4^«q tf-Y-iL #*81M 43- #7>§H, 31 2 * 

e^nsl ^*^-fe tl^te 31 2 1-elnsl ##-f4 "S^sl^l sfl^^ 4-* 
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s-fr XI 2 %*\=L2] ^#^-2] ^ iicf ^o.^, sflS^ ^ *H!°1 3#*Hr ^ 

S | ale e).o]oii "Jl^Kr = s = «ls el-olofl^ ^#*}*1 s}rr ^r* 

<25> #SL<g H)E 5^019] ^^S4- 3)^7> ^) 2 

^ol» SUSS] %o]$] 2Wfl ^*1 4BflS- S>JL, <S^i ^^HM 3|*|7} §3.^ H l— el"'?! 2 ! 
3il^l^ of 2 Hfl^l ^-^Mlfe Xl 2 «e1^ feolfe 3^ ^ol^ 4ufl ol^-o.^ S^fctk 
jg.^ av^xi p)i£e| i*HH *l 1 ^oi7l- #^o.-g- ^. 

^ j^ o] &o.j^l, sfl^sl ^on- xl i #e^s] ^o]<4 ^^^o.S *7lx+ °1 

iL4 ^1 * t£ 91^. 
<26> a *V, 2 -felnal ^ v, 3 0 l ?fl2fl^lE^ ^SiH} 2H1 3WVX1 «r 4* 

<2?> .g- ^tgs) cfs. ^^ofl alt!- n^-S'S, 'd^i ^S^l 7m XI 1 

-g- XI 1 #3 afl^l^ rH-s} XI 1 5L*Ifl^ ^ 

jg^tj.. 4^2] XI 1 7)1 2 ^<S#* *H 2 #?I €<S# 

igofl oj^g #3 o.JL *fl*m ^1 2 S.^** ^^t!r4. ^1 2 

0,1 ^tilsji aViXl 7l#-§r *1 1 ^4 711 2 £*d# <a«^ 4^ 

21 ^^ttcf. ^ ix}f $>S*M ^^Hfe, XI 1 * XI 2 

#?i ^<a^o,i sej^^. *u-§-^s*i, ^-s^i 7i^i7^E^ xi 2 

5^ ^2^3. *}#^, 17fl °1^2] #e^ ( l 7 fl o]#S\ 

§s)nsV XI 2 5^*-§- <a«7,l7l^ sfls ^ XI 1 £.3*4 #5^1 7m* ^^lfe 
XI 2 *e^# ^7^Vcf. ZL&H], ^2} 4^, 311^7} q$ 3#*Rr 711 2 

ol t}€- 711 2 ^^^1 37l« 
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-28> a. ig-tgeq 4-g- £7H1 t}€- <^H nl-Hig, aVE^l 71^- *lH-§- S 

•foil ^H-g- e^i^s) ii ^ JELefl<?} zlzHl <a^£)fe *ll 1 

* all 2 *e]nl- cl"#, Til 1 *fl 1 Si^fe 

^ ^« <4, ni^*^. sai «is 

-Seizin}. <S«5l^ t)1 3 S*i ^ ^ 3 # 

t^flo] <^^J!l- <a^£lfe 7H3fl7lE^ ^^^d-. ? ll3flAlElol Aj-igo. ^ 3 M.^^ ^ 

icf o>eBoil ^|^l«l-£S. 7flBflAlEH- tapltVcl. z\) 3 ^"S*^ 

-tizleH ^ 3 l-e^fil- 3flS-» ^tW. =l^JL Bfl^-l- if-tl- ^ 3 #7> ^ 

^ofl #S1I HIS ^l-"?!* 

<29> O^H, 3 ^=1$ ^^fe ^^Hr 7)1 3 ^-f^ ^Sl*! 

n.e)jL, sfl^sl s}Jf ^1 3 l-el^.21 ^<a-?-£l ^ a. 4 ^ , afl^fe, ^ 

oo> oisv s^-i- tss -g- i^-g- -y-Tfl*! -a^ttt}. 

<3i> s^f^s als *H-8-*Vji *>■¥- S-Tif^S s«J «ls eKl-fr 

jfl.g.*H=. iflaai i7Hl *3*W «■ tf**! ^* 'SWW 

$ 5>l42l ^iHl « ■& oie^ ^AHl-aofl ^-^slfe 74-Sr oVH^. 
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<32> £ i£ 7)1^3 ^2:2) «1S el- 1 ?]* «h£*11 °)l2.el i^WM •€ <Hefl°l 1-3 

(CABo, CAB!, CAB 2 CABn- 2 , CABn-i)2) ^iL7> <H Aj@) E^^^CQg JE^ Q 20 ) 

* ^7] (10a Hife 10b)S ^tB-SItt iL^^r 7fl^= sUsL£2} 1HH 

<33> cf^fi) cUsel o]5i|°l l-3(CABo, CABi, CAB 2 , CAB n - 2 , CAB n -i) ^^Hlfe 

«1J= aj-'jKLBL, /LBL)°1 i^-sH ^ *W-2] e ^^eK-SLaIs)*] 

«1S eh°l(LBL, /LBL)2] -a^ol <g;t5H S« wis 5}<>}2l E^-g, <3^(20) 
s\ 7\}o] e^^^e-1(q 0 , Qo 1 ; Ch, Qi' ; Q 2 , Q 2 '; I Qn-l, Qn-l'! Qn. Qn') 5 ! ^ 

#S^^lI^KGBUjGBL)i £-3^(20)21 e^^^e-II-CQo, Q 0 '; Q 1( ; Q 2 

x . ■ 

, Q 2 '; Q„-i, Qn-i 1 : Qn- Qn' ^(N 0 , N 0 ' ; N x , Ni' ; N n -i, N n _i'; N n 

, N n ')» £3 <g^(20) -51€- e^^I^eH-CQo, Q 0 ' ; Q 1( Q x 

Q 2 , Q 2 '; , Q„-i, Q n -ii';Qn, Qn')* W\ ^ ^l^(iso 0 ; ISO x ; IS0 2 ;... 

;iS0 n - 2 ;lS0 n -i, ;lS0 n Hl 3.1-21 7floijL7> g^sH ^4 ^3 ^bm ai^a^ 
fee] '*>oi«7> -Sel^, n ^ -tl^-ti^l <£l^^ S.-& *H«H M ^^1^7} ^ sit} 

2] ^(LBL, /LBL)3f, ^1<H M^^liE-H- -f-sfl <g^^ #JL<g «]S 2} 

•?}(GBL, /GBU* *«fl *^7l(10a, 10b)3. , -fclJ^ (GLSIOi £^ 
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GLSI0j)Sl ^ S^l^CQlO) i&fe m^li.El(Q20)7> €*5)al, 

€ °H2-H1 € <^H *32l ^ji7V ^1 ^#7l(iOa se^ iOb)#si «mi ^*s| 

<34> 5L 2fe 5L 12) 30J5-5L XAltV Jf-&21 3H<>Bug- q-^^fl ^<>H. •£ 3a S 5L 3bfe 

Zj-Zf S. 22] I-I ^ II-II21 

<35> ^l^cq ^ l.^(CAB 2 )2l- ^€-^21 ^ ^ elH (CAB 3 ) X ^-21 MJ- 

*j=o.S -ii^Hr wis 2}-«?l(58a)ol ufl^ls)^ «1S 5}<?l(58a) ^^fe 

*i<3#(5L 3a ^ £ 3b2) 60 , 66 ^ 70)* ^Ho)) ^ji HlJL 5}-<?l(74)°l X^ * 

^o. S Al^}Jl fltj.. 271)21 oleflol l-sll-CCABs ^ CAB 3 ) ^Mir £e! ^^(20) 
^ ^sl-fe #n 4o] S^^liEKQs' ^ Q 3 )« ^WM 3* « A <3 2j2^(42) ^ 711 
olm ^^(43)ol Hfl^slol 51c}-. 71HE #^-(43)* #5l^2m*(£ 3a2l 82) §J al* 
3 ^ ^e)*H^*C£ 3a2l 83)* M-eHM, £ 2*Mfc Jl-§-^ ^ Ajsj A HEf( 
£ 3a2l 83) #»M «8^s|fe ^^€- ***K5i 3a2l 84) $ i*M*1(£. 3a2l 85)^ £ 
*M <3 21(42)* X^-21 v^O-S. Y^-21 ^SLS. Hfl^lSl 

<H <U°.^, TiHm ^^-(43)* Y^2i -a^^U $X^. *^ <8^(42)S) oj^-* 

«^*(CD* *11* €el^(£ 3a ^ £ 3b2l 56c)2l- «lS eKl(58a)«1M °J 
^ ^^(58b)» *«« € <H3|°1 «"3(CAB2 $ CAB3)21 «1S ^°J(58a)°)l 

4. TflolE ^-(43)* f'jos 2J2^21 4# °J#* S***(Ci « C 2 )* 

sfl* #Elnlr(£ 3a ^ 2. 3b2l 56d 68)5+ $@)*(C 3 )* *fl* 3a ^ £ 3b 

^ 72)1- Jg-Sfl isifl HIS a}-"?l(74H 2i«€^. 
<36> «£| <3<3(20)°1H #5.^ HIS B}-ol(74)ol 3.« HIM el-ol^l 0^ 3^Hf-(58b)4| 
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1:13. tfl-§-S>^A-l afl^EH &<L2-3,, B 1S ^ <S£ ^^(58b)2l s)*]s* #3. 

•S HlS&l-tl(74)al 33*17}- dl°-3. °-3. ^U^i}. 

51 221 ^^£^1 £ 3a % 5L 3b« % V J13 -*>l«l ^-£'3, ^£^1 7l#(50)°im 
^ o^eflo] o§<*(CAB 2 )4 £3 <^( 2 o)* *iq«K52)ol fl**. * 

<H*M ^(CA^Wfe ^^"(81), 1-^^51^(82), ^^WH 

*(83), ^51^3^(84) ^ isqoH(85)S. °1^<>1^ € ^^1^2] 7fl°lJ= 

^= ^ WCGl , CG 2 , CG 3 H *<S3<H ^> £3^(52) #o|fc TlM^ 

^ T^a3fl(DGi)7> Sis."*. *3 ^^(s- 2 ^ 20Wfe ma^lie)(Q3 

')7> ^3°1 € <3^(CAB2)**1 7)1 1 ^<a*(54) tf^Hfe S€ «1S 

eKl(58a)°l «^=M StU, S* alS^tl(58a)^ -tMlfe "3^ 3«W58b)7> 

«^3<H S« tilS eKl(58a)^r #^(56a)« *«fl #5L*H 3* 

^ ^ E^^iE^S] ^ ^ °11 Q^Q^- a€ tilEel-<5l(58a)2l ^^-¥-(58b)^ S. 

% ti]E el-?l(58a)4 £3 *H 2= <8*1^3(Q3' )§■ <a^^7l7l fl* 3-2-3, 
(56 C )§ JfSfl *H Miffl*liEKQ3')3l i-SL^l €r^, ^ 3#-¥-(58b) 

0^1 TflolE ^ ttUKXlWSL <?!33<H 3« tilS 5}o1(58a)* Sfe *D 2 

^^#(60) & c^o] «^^o)i^ 5MAiel(64)7V ^^=)<H ? H sfl 7] e-) 

(64)fc ^1 1 *7V ^«3*(54) ^ ^ 2 *Q ^<S*(60) HW <8^J3 &£Bl*l *«l 

s.e\zL(62m *«n -a e^ae^ <^4€4. ^.su. ^ 3 ^f^^-a- 

AlBjl- Hfet}. 3 #?i *«*(66) ^HHl *l 4 a«*(70)« 4»H ¥ 

j, av^jifl 7m #<3°11 #3<S HIS E}ol(74)ol 3^3<H Sl^W 
^ 4 *i<3#(70) *8^€ =fl^(72) ^ Tfl 3 ««*(66), 7)1 2 
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#(60) $ X| 1 ^^*(54)vfl t^«1« «S)^«(68 ^ 56d)* *«( , #S>fl «1M 4 

?l(74)-& "S^ XH M€^1^(Q3')S1 =efl<y ^^l- "g^sH 

^€31, #e]n(56a, 56c ELfe 56d)7V ^slfe *H 1 ^#(54)21 sf.*& « 
&ln(68)7> fl^Slfe *| 2 * * 3 #£ *i<?!#(60, 66)3 ^JLtf §1=4. **1 

7> ^ 7 }-S|aI sa4. 4=4^, ?fl*fM 3(64)71- * 2 $ *)1 3 ## ^^#(60 ^ 66) 

31 feolfe 33 ^7>s>jl $X°-B.3. #ei^(56d)^ 4^ ^1 «l«fl #3^.(68)31 ^ 

^efld^ ^ 3 H<3*(66)vfl4| «^(68) f£fe #3^(68)7} *)1 4 * 

3 ^^^(70)^1 «e1n(£Alsl^ HIS 4<?1(74)4 # 

5^) 7^(50)* ^^t}. neicfl, #e^(68) S&tt <3#€ ^ 
^ ^Aj a]4 ^sjofl nj-e} ?H^l7l (68) SEfe 

-gs^ Hje eJ-o](74)o] -a^s}^ gs.'ti aim 4?l(74)3l- ^sl^4. ^^4, ■& 
<*Mfe 4 3 3^(66) XI 4 3<3*(70) jjM^ #eU(68)£l 

Aj-a. 3]-°- £fe *|H(72)« ^^^^4. °1 X|H(72) -i-J> l-g-gH f 

s-g aim ei- < ?](74)* *ih s€^i^3(Q3')'3i j=3i<?hi <a^Ai^4. 

»> *11 4 ^<a#(70)2l ^lfe Bis 4?1(74)4 S.fl «1S 4^1(58a) 

2] Ali Al7_> ^-S] Z}-# gTfl ^*1 BlE g}oJ 

(74)3). o]^s>^ tq-s. ulM e)-ol(74H ^1 4 ^^#(70) i-H^l ^€ XI 

<=(72)» Jg-sfl AV-g. <g^si^i «H«1 44*1, *ll 4 ^<a*(70)2l ^ 

^11 ^ 3 3 £#(66) S ^1 2 ## ^^*(60)£_5^La^.KMI s «>> o l : -*>^ . »W 
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2)B>7)lfe 1/4 41*1 l/2«fl ^£ «a<>l o>4444. 2)1444, 43 <3<3(20)°iH S.« Hi 
s ej-oi 043 ^^«. (58b )^- =g.ig HIS 2}-<?i(74)2l 3*17} dl^-S 4^3-<>-S ^-°J4 
S.S., *\] 4 *4 ^f^OH «1«<I *ll 3*4 ^<a#(66)ol 3-?" W^_^|_3_4£t ^ 
4^(66) 0 1^1 ^34 ^e^Ce Bjgjaj^^L^-^^fe-l^^^ 8 ^ 7 ^ 
%<>] 543. ^3^. *s.(72)<>fl «1S 4 1 ?! 43 44°1 t^*W &3 

45. #e^(68)°fl sl*H3fe HIS ejjK74)j- oJ^Hr Hlg_ 44(74)oj _44€ 

<4i> 434 7flsflAlE^(64)fe 4S-*ll °fl2.3 ^33 ^3-£.°H 44 =L %:°)7} ^4 t= 

ojcm^ olofl itj-el- *fl 3 *4 *I4#(66)3 ^44. 3 3+«flfc JflE.(72)4 

^ 4 ^4=fr(70)3 n^l^r, 4 3 *4 ^4*(66)Sl Jf4M 44 ^3 

71 jit)-, n. iflJMI tg^fe sfl^(72)sl 44 Jfoi #e4zl(68)3 44 4 14 ^ f 

* 7>*H, 3{|H2l 44 S-O- ^O] ^4al 4^ #S>a H)E 401(74)34 <?WHr 

c}a t£ i| «i e 401(74)01 #43*1 44 ^3 3S-4 44 ^44. 
<42> rLelJl, ^| 1 #4 ^44(54) iflofl ^4 l-s^#(56a, 56b, 56c 3 56d)^ 

^oflAi #£.1! oiM 44(74)4 33» 4^ s^ his 44(58a)3 443 it A 8 

SI 4 gAEl, *H 4 44 444(70)4 *t| 1 #4 1*34(54)21 ^ £r a 14 2[ 
-gr 5-V\]5L 4 44. 

<43> o^l £ 4a vflxl £ 4c» 4^S £ 3a°ll 444 4£31 i4^1 ^2 4^-g- 4^ 

44. 

<44> £ 4a°fl4, ±4 434(52)3 «g44 4^*11 34(50)ol|, 4 ^^4^34 Tflols 

4^*1) (CG 
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!, CG 2 ^ CG 3 ), cjnl TlHH ^s^(DGi) aelal XH m^^liEl(Q3')2l Tfl 

o]e ^ ^xi-i- ^tw. xi°m ^xii^ s.¥ 7fl°m 

4^(81), «e|^e)^(82), Ji-frS ^£l4°lHf(83), 4iem**W84) ^ 

Sj-eJ iB|le>l^(85)S °l-¥-<H3 0 1^, SlrS-^l 7 1* ^ 0.6^2] l 

^0^(54)* Wtt. 4 1 %-Zt *i<3*(54)^ ^ ^^HM 

J, 3. aaijg. Cfl^-S -§-^ ofl* #el^e)€--°3. *fl*l l-e1^i»(56a, 56b, 

56c £ 56d)* <8^#4. l-e^(56a)fe € <8«|4 

#e1zi(56c)^ #eln(56d)fe XH ABKQs')*! ii $ Hefl?]^ ^ ^ 

£ 4b°)H, *3^*<56a, 56b, 56c « 56d)°l «8^€ Xl 1 ^^*(54) ^ 

ofl S« wlM e}ol(58a)4 <S3 ^^(58b)7> <a*ll3.€ SL^** ^^^Jl <S°H 0.5 
^ XI 2 *i<3#(60)-§: Xl 2 ^<a*(60)^ BIS. ^(SSa)^ 

oj^ofl ? fla()A}El(64)sq-^ *i°i-gr Xl 2 ^-3^(60) 5 4 If 

l-ajzL(62)» ^^tb^. ^-e)^ Xl 2 ^#(60) -^^] i£Bl*l -fr^ 

^ * l-eflcls ^^-o.s ol-f-o^ ?WWe1(64)» ^^tb^. ?fl 3(1*13 (64) 7> 4 

^5i^<Hl 2^2} Xl 3 ^^#(66)* Xl 3 *ft ^£#(66) 

£ ?B^a1^(64)1- £5L^- ^33, <S«XH S«5q^(Q3 , )^l 

3#sHr #2-1^(56d)« ?1 ^Sfl Tfl 3 ££*(66) ^ XI 2 3£*(60) 

tfloi] s^ft «g^s>:a n vflJf-& #e)^eis3). ^ £^ *fl$| #ein(68)» 

XI 1 ««*(54) vflofl Xl 2 ^ Xl 3 
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(60 ^ 66) HH1 ^^Slfe #fr|Zl(68)Sl ^= 30% ^51^ t°lt ^=1^4. «*H 

3.(68)1- ^*Hr 4^* ^1*1 *H 2 *tf 1<S*(60) ^^13 

%<&%-(66)2\ ^tW. ^ 3 ^ 

sjufl^l ^el^eief,^- <apV«b4. ^€31, *H 3 ^-^-71- 

-HAH =t -tf^o] <£v}2) <3^-g. h>^1 &X1 s}7l flslW^ l-frl^- 

(68)3 ?11 all ^1^(64)^ *°lJi4 fe^l ^^Hr £°1 w}^ 3 !*}^. 

<46> £ 4b°ll^fe SzJ «1S eKl(58a) £ ^sfl^l&l (64)» ^, #^(68) 

«- i^*Rr XI 3 *i<3#(66)-8: 15)31 ^^*V^4. ^1 2 *l 

oj^ (6) ^^sife XI 3 H^-fr ^^*>^, °l e d ^3)^ ^ 

3 %H *3 A >°H1 5'fl 2 fl A l^(64)# qua* <r 5L #4. ^ 2 ^ 

<3^ (60 ) ^.ofl ^ 3 f^V ^<a*(66)^ ^-JM: «l^4:a vfl^i #e^S 
3^*4. cf^-, 9J^ ^l^l <g^€ XI 3 #°fl ?fl^^lE1« 1^$4. =>■ 

elJi *l 3 4°1*1 4£* ^ ^1+4. ^^fl^ 

^1 3 ^<a*(66) vflofl ^^S]fe ^=L7\ 2S1 iEfe n ol^Hl ^ I^^HS. 

< 47 > s. 4C01H, l-s]3(68)» i#4fe XI 3 ^<a#(66) ^^^l 0.4^ XI 4 * 

£ ^^^(70)* <S^4. 4 *i<a*(70)HH S*** *g^4:n. =l S. 
&q W^S. *W «e1:±(68)4 <a^£l^ XU=(72)» ^*4. *H 4 1<S#(70) 
vfl ofl n^(72m *§^*Rr 44^* °l-8-«" *r &4. ^El^. ^ 3a^l 
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n\S\- £ol ^ 4 *i<3§K70) ^<?H 3i|*l(dl)-g- £fe #5L>fi «U= el-oj^. ^^slcf. 



(CAB 10 , CABu, CAB( x/2 -i), CAB (n / 2 ))^ ^iL7> ^*HQio, Qio 

';Qn. Q12. Qu'. Qi2': Qis. Qie Qis'. Qie' : ■ : Qn-2> Qn-i. Qn-2'. Qn-i': Qn 

(120H (#*1 (110a SEfe 110b)«H afl°l M^liB|(Qio. Q„>* *H S 1 
*fca) ili7} <a^€ tHS^ M^^-iE^CQn, q 12 , Q n ', Q 12 '; Q15, Qie 

Ql5'. Ql6' ; : Qn-2, Q„-l. Qn-2', Qn-l')^ 3* *H^* £ 2*1 7fl5f $ 

?Hr4. 

< 49 > £ 6 £r £ 53} £3 ^^(120)21 eflol<j>^ q-E}-^ ^fl^, 2. 7a, £ 7b S £ 
7cfe £ 62] III-III^, IV-IV #3 V-Va-a* v+Ej-'fitf. 

<so> ^^2] -g o]m}o] 1-^(CAB12)5^ ^.€-^^ ^ cHeflo] £e] (CAB 13) ilHfe X ^21 
*tf.2.3. -il^^r 3.3 »1S eK!(108a, 109a)°l afl^s)<H ^cf. sfl «1S 31-^1 (108a.- 
109a) -SHMIfc *<£*(£ 7a vfl*l £ 7c2] 110, 116 £ 120)* *>°H ¥-31 §3.^ H l 
M £1-61(124, 125 ^ 126 H X«f ^JlS. ^l^VJl 9X^. 

<5i> 271121 <4 o]$}o] 1-^#(CAB12 £ CAB 13) A}«>Hfe £e] °J°^(£ 521 120)* 

is}±; #q Jfto\ Ei3*liEl(Qi5 ^ Q16)#-8- «§^«>7l fl* °|^(142) ^ TflolE 
#^(143a $ 143b)°l «fl^Sl<H ^4. TlM^ #^(143a $ 143b)£ TlMm Als^CE 
7a ^ £ 7b) -tfofl «el^el^*(£ 7a % S. 7bs\ 92) 33 ^ -a^H 

^*(£ 7a ^ £ 7b2l 93)* M-El-qH , £ 6°lHfe ^ 413 aWS-* ^Jfofl 
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-Sel€- ^^(H 7a ^ £ 7b2l 94) ^ iifloH(s. 7a 35 2. 7b^ 95xr 
v}7] ®5Stcf. 7flo)E ^^-(H3a ^ 143b)^r Y^sl w 0 v^°.S ^*J-«|-Jl 5ft i*. XI 1 13 
S€ «im &K1 ^ *H 3 s€ »1S e)-<y(i08a)^r e^*(Cll)# *11£ #e1n-§-(£. 
7a^ 106c ^ 106d)4 S« His ej-o] (I08a)°11^ 3^¥-U08b)* *«fl #S 

•g HIM e)-oi(124, 126)<KI ^^^4. XI<»1S ^^(143a)4 7)MS ^^(143b)2l Afo]^ 
^ S^**(Cu Ci 2 )-§- 41* ^t-l^iSL 7a^- 5. 7cS] 106g 4 H8a, 2 

7c2l 106h 3J 118b)4 ^^»(Ci 3 )* *ti* 7a^l 122a, 5. 7c^l 122b)# **| 

fS^ BIS eKl(124, 126)o)l 
<52> 27fl2l -i ^eflo] l-^*(CABi2 H CAB 13 )^1 «ti*m *H 2 S« H l— 

(109a) 31- #S«i h]e e)-<aa1 s.** £ 6 D ^ E 7a E 7c<* 5ft*l & 

fet*. c^, cH 711 olm ^(DG4, DG5) iHM <=M 3.* H}S ^«(109b)* 

*«1*(C12)« *fl* »&l^(119a, 119b)4 c-H afl^(123a, 123b)* *«B #SU 
«1S eKl(125)°fl <a«?14. €-21 -33(120)31 *^ <8^(142) iJH «fl*l€ #S>ti «1S 
(124)21- <?WHr #S>fi «1S SKI (125) ^ d 2 °l4. ^4 ^ «S*H 

Ai, s« hie ei-oi ^^«.(io8b)7> 4 i <S4 »1 3 1°il m*l^<H 5ft-°-°~&, si 
«is ei-oi •a^-^(io8b)2i his eK!3 3)^121 2«Bol4. 4^1, 

HIS e).o] ^^«.(i08b)2l 3\*]7\ #S<g «lE^ol(124. 125 HL^r 126) ^ ^^l^ *<g$ 
«M ?^*(Ci2 ^ Ci 3 )» ^ *3 ">^°1 
<53> £ 621 £ 7a ifl*l 2 7c« tai #41*1 ^iL^, HiJESfl 
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7l#(100Hfe € <H3H <^^(CAB 12 )4 §3 <^^(120) =L^Jl -t °)%}°] ^^(CABig)^)- 
-g-E| <3"3(120)-§- q-nHr i^V «- el ^(102)01 $14. <H3H ^^(CABi 2 

CAB 13 Hm TlHS ^S^Ol) , #el^^§*(92), Ji-§-^ *3 e}AHH*(93) , ^ 

€^ 51-^(94) ^ ^St-S}- iDllolAl(95)S. ol^-^^ € MSfl^liE^o] TflojE ^ ^-2:^ 

lr(CG 4> CG 5 , CG 6 , CG 7 , CG 8 ,CGi 0> CG n , CGi 2 , CG13, CG14 ,CGi 5 )^°l $14. ± 

4 S-Hl^(102) ^oflfe cH Tll^S^i^- ^2^1(DG 2 , DG 3 . DG4. DG 5 . DG 6> DG 7 )4 
o] sjoo}, «e] 6 o] i20)<Hlfe <£%*\]o\ E^xl^E^(Q 15> Q 16 ;Q 15 ', Qi 6 ')7> ^ 

$14. i§ °131 0 1 *H 1 ^^#(104) 3-% «1M 4?l(108a) 

°1 9X3., 3.^ Hlee}--?i(108a)^ ^cHd -tf^fe ^^(108b)7> *§^sM 

oicf. «1e e|-oi(l08a)£r l-e1ZL(106a 106f)» -f-^tl •&£.*fl 7l#, ^M) 

^7)1^ ^ E^^iE^ *^<geH $1^4. HlHeKJs] ^^(108b)fe 3. 

all 4-?i(i08a)4 *H m -ffl^El (Qi 5 > Qie^is'. Qie' )» < a ; S A l 5 'l 7 l fl* 
310.3., «ein(106c, 106d)* *«fl <a« SSW^^(Q 15; Q 16 )3 iJLiOfl ^» <3 
3€4. 3^(108b)-& c-H TflolE ^q- ^2:^1(DG 2 , DG 3 )451 

oj4. 5.23 hie el-oi(i08a, 109a)* Sfe *fl 2 H<3*(110) -« <Heflol <^ 

7MAlt|(114a ( 114b, 115a, 115b)7} $14. ^flafl a]e|(i 14a, 114b, 

115a, 115b)^r ^ 1 ^<?t*(104) U *1] 2 *tf ^^^(110) vflofl «§^=1 #5^ 

(112a, 112b, 113a, 113b)» **fl U J=iffl*)^El4 ^^cf. ^LBlJI, *fl 3 
#(116)* ?fl3flAlE-11- Ufec]-. *fl 3 ^<a*(H6) #->M <8^€ 4 ^<a* 
(120)-§- 4°H ^--0. «>£S)1 «le e]-<a(124, 125, 126)°1 «S«SsH 

$14. 
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< 54 > Jg-el c$<$o\] flx]^ 4 4 ^°t#(120) HH 3fl^(122a, 122b) 35 4| 

3 *«*(116), 41 2 *«*(110) Si 41 1 *I<3#(104)HH #3 

n#(106fi4 118b, 106g2)- 118a)» *«fl #^>fl «la eKI(i24)<fr 4H 
S€*li3(Qi5. Qie)^ ^^^^ 
<55> E 2 S £ 3a ^1^1 £ 3b4M , ^tN^ (114a, 114b)7l- S.&@. 

2)1 2 ^ 31 3 ^#(110, 116)31 £<>l-& 3 3 #7V*>i #&l^(106g, 

106h)s] »1«H »&l^(118a, 118b) 4) ^ 3^. 

<56> tc^, -g- tf^^Hfe XI 3 ^^#(116) *§^£ ^11 4 ^<a*(120) 
tfl^l, #e^(H8a f 118b)2l W ^ *flS(122a, 112b)» «8^^ 

j, ; oil- ol-g.s><^ ■gS'ti alS 2KIU24, 126)* ^ 4H <= ^l^i (Qis) 2 ! S5)l<?] 

<57> X| 4 *?i ^<a^(120)2l ^lfe 41 3 *a ^<a*(H6) 35 41 2 €<a*(110) 

S] -Tfl z|-o>o> *Vcf. nel>Hl, S#« *3 *8«^Cl20)«fl-H *S« a) 

a eKl(124, 126)* #£.41 71^4 o^lAl?l7l fltfr *^*(C U . Ci 2 , Ci3)°l 41 1 1 

* 2)1 3<a^l <§^£H >4eM 41 3 *?J £<S*(116) ^ 41 2 %Q £<3*(110) 

xflofl ^sq^ s^*(Ci 2 )* 41 l ^AHiofl oi-g-si^ 37fl s<s*Hs. 91%*} 

^ ^aj^ol X| 3<£2\ X| 3 *?t ^<3#(110H <8^S|fe €**l*(Ci2>4 &41 

^ ^ X| 4 €«S*(120)°fl tflft 41 ^^#(110)21 feol al7V 411 

o\] v]3LW #7>sfli, -g- ^ 5fl4- 4^1. 41 3 ^"S* 

(116) vfM «§^5lfe 9flJfl^lEj(U4a, H4b)Sl 3* <r S- 7a vfl*l £ 
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7c°fl q-Ej-vi- ^lS-e] i*>fc *ll l ^H^l hve^I £.*HI H l s fl ^33- 

<58> s. 7b2] HjSafl nfla-el i*}^ ^2 ^lfe £ 8a ifl*l £ 8c41 M^M" Sfl^ , € 
E^^^Ei Alofl aJflS ^ Z\]0\ M€^liEi(Ql5, Qie) 7 > l^^lfe 

3^ *\]2\is}5L, 5L 4a vfl^l £ 4c^ ^°1 2j-g-Sj ^ $X°-2.3-, c^Hfe n<Hl cfl?V 

<eo> £ H-'S*. *H?- ;e*1# 41* l-'S s« aim el- ^ 4* *"S ^s. 

1 HIS. el-?! ^->°H1 ^°11 #e1^sf -B.^- ^fr ^ ?>*1 
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#7l <Sr5LX| 71* #°fl Xl 1 €"3*, 

> 

#7l cf^el ^ 1 51*1* # 1 S c >il Xl 2 *?i 

#7l XI 2 *?> #<3°11 S^— S HH*1€ 4^ XI 2 5L*1* 

#7l XI 1 *?> ^<?i# S XI 2 ^<3f^°fl 11^33 *7l XI 1 5L#* *W 

31- #71 XI 2 5L## zj^* -g^Rr cHr^I ^ i^>» ifl-a^jl, 

#7] <a^7Kr #71 HVS.X1 7] Witt A J"7l XI 2 #<EPf?W 

S ^MSl 1711 °1#3 #3^ ^, #71 1711 °1#S1 #e)Z!Sl- #71 XI 2 5131* 

#71 Bfl = ^, #7l jflS.^ <S^5lfe #71 XI 2 51*i#°l o^Kr t\s. »| 2 5131 
#<H1 3 £3*1 &-§- ^5L2l #-f 7Mfe HV5LX1 fflSLS} ^7>. 

13 2] 

XI 1 #°fl 5a°W, -*7l 1711 ol#Sl #elnsl feol^ #71 £°13 2afl o]# 

°] WV51X1 "11 Si Hi 
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3] 

31 2 *M SSi<>M, i^fe #7l 31 1 ££^-4 ^71 aVS^ll 71^-g- ^ 

31 2 3 i^-el-JL, ^-71 31 2 fe<>m #71 ^<^i l7fl o^o} 

l-e-Uzal fe°lsl 30 vfl*l 50%"?! i&3c*| *Hs.b1 i^. 

4] 

31 3 qH 5a<H*1, 3(1 = 2] ^ojfe ^ 2 t^asl fecial- ^3-2.3. 2 
714^ WI-E-e] i7>. 

31 3 *<H 5a°H, #7) -g^^Rr #7l 31 2 ^einfil- #7l *\o]S. i7fl °l-#2l 
#e1zi£l ^7l^ -a^^r 3H«>fe 312.^ S^l^ell- t\ i^^fe >£.E3l 3)-E.£] i*} 

I^t 1 * 6] 

31 4 *J-<^1 5^*1, -#71 ^i^Rr #71 31 2 #e|n2l- #7l 3<>l£. 17II <>1^ 
%£\ZL$] *\7]^ 3l<H*Kr <fflS.ii E.^]^B]^r t\ i^-sVfe til£3) oflsel 

1%=?-^ 7] 

•&E.j5lk?l#, 

^-71 HV5.31 7l«^lf / ^^€ 31 1 ^<3*, 

#71 3] 1 tt^JfrQ^ i^^S «fl*l€ «1^ ^KI, 

-S-71 tHrfll S€ «1M ej^T Sfe 31 2 ^<S#, 
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#7l 7)1 2 *4 ^<S# ^-^51^. #7l al£^l 7144 <a^£lfe j^flAlEi, 

#7l 7flBHA}Eil- gO.^ -^"71 7)1 2 ^<9* #<3°11 ^^SlS, 43°-E_ Ufl^l 

4 4^3 #5.11 wis ef<?l ^ 

#7l 7)1 1 ^4 ^<?!# ^ ^"71 7)1 2 #4 14* iJH ^^S)J1, #7l 44^ £ 

5 «1S 4°1 444 ^7l -i-5.<£ u]e et-o] 44-fr ^7l^o.S. <£^.*]?}xz 4t^ 44 

#71 cH^oj ^ 44-S-, # 7 1 4^3 t)1 2 ^■S.'g ale el-?] ^ 44 

2) #3.11 «1M 4°]4 aj^ ^#4fe^fljp #7) Bii^l 7144 #7l ^ u l^ 4?! 
44# <£44fe A^S^fh, #7] 32) «1S 4'?1°-S-^b1 444^ #71 £S hie 

2^-014 #71 7)1 1^4^4°H1 «ti*14 <S4 #71 7)1 1 4<3# * #71 Til 2 

tfl^l #7l 2)1 = 21- ^#4^ #71 4-£*ll 7144 -f-^ll #7l 7)1 1 S-ZjZL 

4 44sm *ll 2 #eizL# £fsH, 

#71 7)1 2 #e-ln^ #7l t)1 2 #4 #43. 4*S4°fl 44 

^71-sH, #71 7)1 2 #e1nsl #44^ <?WHr 4-B 2 l-e^sl #444 443 

71 ^O.Bl, #71 3fl=2l 4-T- #7l 7)1 2 ^^]=L3] #443 # Ji4 # jOo} , # 7 1 

BflH^, 7>70ol ^#4fe #H.HJ H)E el-Olol «y^4^ 4«. ^.Ifl HlE^-yo)! «g^5) 
71 &4 ^£31 #4 44 7}7)^ HiS^l ^la^ i^l. 

1^44 8] 

Til 7 *<H1 SZ°W, #71 ^SHj HIE el-ol^l ^ *1 4 #7l ^1443 Z)*}?} 4 

4 h>£t)1 oils. el i4. 
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[^Jt 1 * 9] 

41 8 *<M1 5fl°H. 4| 2 S] ^olfe ^- 7 i 3fl = 21 2«fl *fl*l 4ufl<?l 

[^T 1 * 10] 

41 7 sa°H, ^ 7 1 ^-f^i =1*1 ^ -8-71 #3.^ nls eKi^ sl*lsl 

2Uflol t£jE41 nflael 

ill 

41 10 Stl«H>*i. all 2 #e1ZLSl ^o]fe # 7 1 aflc^ i.ojsq 4«fl °1#<?1 Hi 

5.41 4l£.e| 4i^>. 
I^T 1 * 12] 

41 7 *<H1 sa«H>H, 4 v 7l 41 1 #eiZL°l feolfe ^-71 5flH.2l feoisf £ 

tIM- Hiisii 4)s.e| i^V. 

[^i^ 13] 

41 7 #7l ^ ^Vfe ^"71 H>£41 71^- -y-ofl -^-71 41 1 

»sln4 #7l 41 2 #£lzi2j-sq ^71^ 03^* 4H*Rr 33. i*># e| 3L«-*Rr 
41 "112. El i4. 
14] 

41 13 Si<4*1, ^lli S^^liE^li 41 1 «^ 3i 

4 V7l 4| 2 «&l^r ^-71 e^7liEl2l ii <3<3 * Hell^l <8«H zl-zl- 04^ 

&.E.41 °11S. el ^74. 
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Hi 1 * 151 

*)1 7 #°fl 5^*1, 4 v 7l *H 2 #*3°1 *7l 7fla))^E^ #^ Ji4 fl*<* 
[3^# 16] 

#7l hV£^1 71* #°)1 2fl 1 *8^*Rr #31, 

#7l 2fl l #?V ^<a* #°H H^tt afl^i^ 4^21 »| i 5L*i#-g- ^^s> 

#7] cj-^21 a)] 1 #<3°ll 2)1 2 ^"3** ^^*>fe #31, 

#7i 2ii 2 ^<a# ##°ii l^^s m)*i€ 2)i 2 s^** *f^s> 
te #31 £ 

#71 2)1 2 ## U^i-Hl ^l^U #71 BVESfl 7l*-i: #7l 2fl 1 JE*!^ 

#71 211 2 5L## z^-fr <aa*Hr tHr3 ±^}f ^*>fe ^J-Tjl-5- a#*V 

— > 

#71 "S^i^Kr #71 «VE^1 7l«-4M J MH #71 211 2 51^* ##¥-*>*l 
3. 3*3, *H.5L I7fl o]#o 1 m-e]^, #71 17B oi#o] ^el^af #7l 211 2 £ 

€** "3^^171^ ^ #?1 *ll 1 S^f^ #71 #£*)1 714* ^^H^T 31 2 « 

e-lzM- 

#7l sflH.^, #71 3)2.71- 3#*Rr #¥- £^i*<=l -a^Rr i^*°)l 

Cj-^-Sl^l &-g- ^£21 #Jf 7}2lfe Hl£S)l PflS-iM ^7>2l TflS #<g . 
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13 t 1 * 17] 

XI 16 Sa«H-H. #7l I7fl °}#S] tt=L*\ £°lfe *|=.3 2«fl ol 

BVH^ll "flS-el i^>sl X|2: 
18] 

Xl 16 *<fl A^H. XI 2 #einsl feo]^ ^-71 aW£. i 7 fl #e^s] 
3tol^ 30 50%°! °fl-2-Sl i*}^ XI 2: ^ v ^. 

191 

aV£Xl «JS.e| ^12: U^. 

[^t 1 * 20] 

Hj-SXl 71** ^al*Kr £31, 

WlHXl 7l=ft "SMI XH* M^l^Ei* ^^Hr £7)1, 

-*7l ^ ^H-§- E^7liEl7l HjHXl 7l* ^'gofl, #71 ^ XH-§" -S 

^H^liE^si ii 35 sell'?! zfzHl "S^^ 1 S ^1 2 #e^ 7 > 

^-um 31 1 #£ ^^*>fe £31, , 

*7i xi i #£ -*7i xi i **]zisn- <a«sife -as 3^-4 ^-71 

a*^^^ "S^fe M« HIM eKi-g- ^<sHr -2X1, 
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